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(54) CLEANING METHOD AND CLEANING DEVICE 
USED FOR THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a novel method 
of cleaning using a cleaning nozzle for realizing an 
efficient method of cleaning, a novel device for 
cleaning to embody the method of cleaning and further a 
method of manufacturing an electronic part using the 
method of cleaning. 

SOLUTION: The method of cleaning the electronic part is 
performed by mixing a high pressure gas introduced into 
a gas-liquid mixing chamber from one of the flow 
passages with a high pressure liquid introduced Into the 
gas- liquid mixing chamber from another passage to form 
liquid mist, giving momentum to the mist in an 
accelerating chamber to form a mist flow and jetting the 
mist flow from the tip of the nozzle to collide with a 
material to be cleaned and to relatively move the nozzle 
and the material to be cleaned to clean. 
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L, hSPt^y X;^3feagA^C,l!ga3LTm^;f^!^(-« 

[if 3 1 it*« 1 I3«<D1^J)Q3$^A y PWifHW 
i:S^yg|}<7)ISf®air<©J±A^5 : 17^M5 0 0 : ^ <D^ X 

«-^*fs|^7!)^?.'Ef-5 c t ^ !f#8ltt-r-i)m^ai5fil>a)j5t;f :^ 

i^*pis^i&*ffl Lfc%<D-cfei) c t ^ iff « t f -smTifP 

[if *ii 6 ] it*ii nifittroK 5 X h t<w-m 
n^t^z onrnzo o umx-h^zt^^^^t^^m^ 

[if *il 7 ] 1 7^ ^ 5 iIaB«E<7)K S X h SfLA<¥ 

iS);iftilA^*3 OT^MS O O m/S^-efc-S Z i: ^-it^^fT -i. 

[lt*«8] if*«17bM5«IHK<D^mi*(DE:^*t 

:*;^)±l-2 O O W7b^^ O O O k P a ^*D:^f::troTfc 
y . lS;"ig{*a»±^A^:*:^j±ic 2 o o k 1 o o o k p 

[»3SiI 9 ] it*il 1 7!)M 5 iIia«(DKmft<DaitM;A< 
2 071jM2 O 0 L/^T'fey . i$jSi*(D3S»7!)<0. 27^ 

[W*;il 1 0 ] If 1 T^iM 5 iMtmcom 5 X K jStW 
KSff^ 4^t7b<nft$ L < n -e fc ^ <t <!: 1 1-^ S X h 3fE 
roigy X;U3fe4SA'>?>a)Ba#ftA<Jit*:fli: LTO. 00 5 

[11*11 1 1 ] if *ii 1 nm 5 ^ifiKOTS.' X;u$t4S 

i:iS1&^;f!^roffiJltA<l OT^Sl o o mm-cfc-5 c ,!: ^ 
A^. t L < tt^y X;u5fe4ffi*<@S**LiS«gfe,^!^A<Ii!4to 



[»*« 1 3 ] lt*« 1 7!iS 1 1 «S5tt<DSy X;UA< 
[|i*il 1 4 ] It^il 1 TiMlB 1 1 «aB«(Di^;7iiK.!: 

m^mi^-^mtmimmmtmy xji^^mom^WJ \ 

[«*]S 1 5 ] lt*« 1 TiMm 1 4 ]II5e(7)i5fe;f>ffi y 
[iS*i1 1 6 ] it^il 1 PjSm 1 4 llSEte<055fe;*:^J£ 

1 mnrnm i 4«iE«<Djjfejf y xvutt^gti^y xjuti* 

^flS^T^fy. !!)^-^, |^lBga)igK<D-SPl3^itf=/N*Ju 

r7^iS;5t;ty X;u t|S>5fe;ti^<D*@*tSl!llc|5lRB Lr/'C;u 

:7^g3F^-r^fiJW?^$<«^r^i:y, j^fej^f^A-v/N 

t <h i^ a;-i£;I^^lc*)±(D;m At- 'SiS'S i: 

iS5x ncsi!i«$<^4-Lf=£x h^^nm-ri>isi^m. 

tm^T^ h^mmrhy X)i.^im^t^m^tzZ7. h;it 
mii&.mmtmy xjimmuti^h>mtii^^z7. hT^i^m^i 
i^mizm?^^ii:mmy X)\.^msf>tm^^i^^^mm 

[if *il 1 9 ] if *« 1 6 Tbmm 1 8 ii§etica)^;f>:s 

[if«iI2 0l if*«1 9(7^Sit:^j£$fflt^TSjt■r 
[000 1] 

^ir-f x^u-f^a. r^^x-^T^-i-x^u-r^a^ft'cD 

t u^^-^y5}iizmt> y , $ i^izmm^ysyii^mmr^ 
tzisb<Dm^mm\zmt>^t(Dxh^) , ^i.\z, ^^Wi*^ 

:f3}it z^^mi^x&&Ltz^mf^mm.t l < itm^m. 
7ik^mi.L<itmfs.ummmm<D^s,izmt>^=t<DX'^ 

[0 0 0 2] 
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* y *i6iS-r-5is^A<fc^„ 3b^A^-i)PD^li$ls]ig-r-sfci^) 

to(75gfe;f XfiT- & fi(7) X ;u4p- $ ^ 

TSJEEvx-v hCOX:?U— Icj;^7j<;;5fe-V», Ji^i^roaii!) 

l::cfc-5);5t;f A^iSi^'i^x -Settle 3jf or #r 33 y . J^l^A^-i) 
tt{ig<7)0ij*<!f#M¥6- 1 0 4 3 0 4#i;^ffii3M*$*ir 

[0 0 0 3] 

TI*LN^A<. i!ii&Xfi(D^pirT';5fe;f ^*)5£-r-S)Ci:g«: 
WcCmm^H <t ?tf o r y , r- ^ lt;5t;f XfS 

, i^=,^i^^t)^:kX'mst>xmmmx- -C ^ -i) ;3fe;f 
[0 0 0 4] $ ibl~J)n;^;h.l*\ jjfejf (c#5m;ft;f*^'^<D 

Fpiiiii^^i'jcm^asarogiJtxfiT'i*^ L < eii'jfPo^si 

m7!)<1^tii-e^'tCL^L. ^*i-(::l*KS6T*t^ajt:#-ri= 

H ^ iSMf S «^ I c (c^-r * a ffl lijg;*^ JtC t (75 i /j: 
^CDt?, x5t;*XfIt?li±<a«$#^nfL^c:i:A<S**t 

A< * i^) 6 r t \ 03 -C $1 S o 
[0 0 0 5] A^A^-S!a^A^^,^c*4^fc*SIB^<7)g6<)l*, 

i5fe;f m T- r ^b#Fb^ T- i^il I -e # -5 jfcjf :^ 



[0 0 0 61 *f|BJromxCDBfi4)(iSffi'i/^;fg«r'3a 
[0 0 0 7] *^IHCD«HC0eMI*f'^||14. 

[0 0 0 8] ^fgB^romizarosMiigfej^jSrofigffla-V'jft 

BA<'>/d:t <!: ^WSM ^S<ft-r i) c 1 1- fc o 

[0 0 0 9] 2^S|B^(Dm£(DSMli3fe;f l-J:-5)}«^CD'S 

[0 0 10] :*:f|B^cDmA(Dge<)l*:$:^B^(7);5t;f:^;£i: 
[0 0 1 1 ] 

tboi^f&t L-c;*:^BJr-l^^uTlr:^^■r#l£$fflc^i), * 
^B^^0 1 (c LfcA<oTp$il-iSiB^-r i)o 
[0 0 12] Ell li*^B^(Dgfe;t:^;4$^8tEl^fflL>T 

gfejf >' X^U 2 lc;gl±(7)a<*^ «t*g-r -SlEg 4 ti^EflJiS 

hlc^^SiJL, $f>lc5X hl-;it;f>!fel3-^(75:^|S]CDjli!)a: 
^■^^T, ^5fe;*>'X;^2<^)5fe4gA^ba;•S<D;g^3i^6^Pt 
m-t^o A^*^ -i) Svii^roS^SiE 6 ^ gfe;f !^ 3 icffiSI $ 1+. 

!^ 3 {znm Lfzm^^m^ L T;5fe;f>-r -5(75tr fe o 
A^A^*^;f $iS^(ciT7fc«6lc, *^BJ(*^|±<7>^«;$ 

«$g-r -siEt 4 i:;S)Ero;-si*$«$&-r -SlEg 5 roig^o 

-gpir/N';ur'^7 visits X;U2 .t53fe;#i!^3(D«*^ 

Sltl-IH^ L/z/<;;U7 7 CDMF=3^$l]}4PS 8 $•fflL^r^T5 

[0 0 1 3] *f§B^0;^t;^y X;U2(i, •^•CD-<5ij^gTS 
(OA— A' £DBt®S$ H3 icgif o 

[0 0 14] ti^fi^^y XMt:kmLx%{^s.xS-,ii^(r>m 

■r-5fcfta)ttliSS|5l O 3A^t>«^**l.So :-]S«:033IAP 
1 O 4 ,tmi*CD3IAP 1 0 5A^t>/ X;K-agA$tLfcm 
t*:i:;'gi*l±;1^^1 O 6©I^Snr-m«:.t;g{*$ffi?§$ 
■ti-s ja«:*«t$ffl<b-rSCi:ICcJ;y. #ia<DjSi*fiSllJfit^^ 
ftJfiK-Ti). l$j«tt:8!te^$^A/tiS3SI*m 1 (Dmma 1 

0 7A^t.*Q3^1 0 8rt^P»aiL, ST®mA<iI^6*Jlr^ 
ItT-S^Pil^l 0 8-C-Sa2$4x. m2CDqgttja 1 O 9 A^ 

z<Dmtii^9\-nm^mi^x^^Ltz(r>t<m^mv, 

1 O 3A^«iPSa^ Lfcm;gil^;7ill 1 O l*1#S(DjJ:|*^ $ 
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[0 0 15] 3!)^A^'&mjiS;l#3iE1 1 oommtmzcom. 

tan 1 0 9(Dm^i:'^z.h^tX'Vmir^ztt<-sim-Q 

ffJic-r-Sicii. lg2iiB<D:(3ifi]A^bi^fcJjD3S^cott;pp 

tt2 0 1 t:Pimiz-mit^i'^o A^A>-Sli^(-l*R}Krox 

IC. ll2Ba):^Ia]A^t)*^fc/JPal^(7)thP^&«2 0 3^:^ 
>2 O 4$^#^;ii:A<T'^^<7)T'$)-5)o ti^i>^^/<^—> 

[0 0 16] 3!)^*^i)*f|BJ<D^^tt:^8[il!4^=^<D^f$JS(cli®iE 

[0 0 17] *^?BI=jlLfcS;'S»:at;m^*:03)I:tll*^ 

it^HWi%^(DS.tst^:k%.S.[z 2 O O k JbS. 9 O O k P 
a ^An^fctOJT'&y. m^W(OS.titi^^%.S.iz Z O O 
kJb^Q O O k P a ^lra^fc=fe<7)rfe^ C i: A<a* L 
L-'c $t.lc5T^L< I*, m}&W(DS.tst<:k^S.{z3 O O 
kPjM5 o o k p a $-AnK.fctcD-efe^o A^A^-I) 11:^)0) 

[00 1 8] A^A^'l>)±:^]A^b^#^>;^^■l)*^B^(DiS;•^^^t 

u:m<*(DifLM:li^-;h.^;h.. iSmtt;cD;TL»A<2 0 7bM2 o 
O L/^J-T'&y, KjS{*CD3!E»A<0. 27!,M20L/$i- 

r-fe-SC t A<M*LL^„ 3^)^Jb^^3rtM<DT|!gl*,^;^:^)AMS 

M A<lgin-r -5) - i: A'' f) S to 8 ;K -i) t CD T' fc -i) „ 
[0 0 19] A^A^i)l±:^3&l;3SmA^?>»b;|^■i)*^B^(0 

KiS<*»ifi[^<D¥ife)itegl* 2 O 7^)S 2 O O 1^ rT.(7)ffiH i: 

^py, ^bc, ii2 05i!taiP 1 o 9A^bI!itii■r-?)K;■a^* 

D4l!S^<D¥i^3i£iil* 3 OT^MS O Om/fiM-tnt-SroT* 

i>-^is^^mm(Dmww&w^i^mzm^^i>mwi 

ji^-)i^^t<y9tmi!i[znmLtzm.^^m^T^<D\z+'!^tj: 

[o o 2 o] *^A^i>^^tl^E;5t:*:^D^^#•i>fc^^)l-^!□iS^ 1 
O 8<D}f$ttlCliX*A^£g>^T'fel-J, m2ciz7jk-rmm^ 

x^jo(DmmmtmzDiz7ik-rt^f-)U(Dmmmt(Dit^ 

fc=k^5 : i;i)M50 0: 1 iriS^-T ■5<D*<M* L < . 
i?^L < li 1 O : 1 T^iMl 0 0:1 (C i)(DA<M^ L l^CD 

^ ^ R(t S ® H I ^ IS S -r -S fc to I c S 4ft) b ■& O X' & ■& „ 
[0021] 3tl^A^-5]^i$ro;•«^*^8ti|i^^^O)35^^^^?8!Jl-3fe 
;f?S!l(cii)2$i±-S)fctolc(im2<oqSt±iP 1 O 9A^bDSt^J 



fiintLXO. 00 57^20. 0 5X^^vT>T'$)-?) 
[0 0 2 2] A^A^^ii®^$tt(*J£L^®IS^*•r-&;3fe;f'!^ 

m^r^mm{^miL^^(o^mi3<'b^ < ta y ^^r. 

;f |CB#PB■5A<A^*^ y-r^tCl^fctoO)iS,»'ttA^ baSlS+lfc t 

<7)T*fey. ±l®l*s>/x;^ft^*^t,,^;t!^^!ll=ffi3l■ri)S 

X'commt^^ < y -r ^T:«^m* -ciafji^A^iii^ ^ +Li) 

[0023] mmommiiw x^ujtsatgfejf ifeiwros&it 

y X)l'^mtm^^)^^<Dm^t^^ o:7!)Sioommt? 
fe i) d t A< a * L t ^ © -e fc -5 . 

[0 0 2 4] *fg^l::fflL^-6S^<*(Dfi^lS:A^E$4^fcS 

^cD1te<Dm^^:7^l^'fflt''b^^^^L^^l+r'(*^fL^„ ^mt±t 
Lxf^m^om^i}^ b fc y , 1*^^ \z^ 

±tt(D^m\it^!h-sjmit(Dm{i^tm^-^t>i±fzm-^iz 

S±1±c7)lgjSAvb:^*iJ-Crfe y . KK:*] XI*7KI-;-$<S LT 

[OO 2 5] :*:^B^|-fflLN.i,;Sft<DflllliSDE$;h.fcii3E 

t^«$$SroiS567KAq# b^xi) d i: A^ b >^a^l5&±(DlI,-;S A^ b 
^fil-e fc y , =&acD1b^K£?, ^Jti? L fc;3fe;f ;-^I*M7KIc 
J;i)^;f iclb^SfS^flfffi LfcLMiB•l=fflL^b;|^^o ^ 

[0 0 2 61 *^Bfl(Dy X>U. 12t^#tofc;Ti^ro}tiS 
S|5<D«it«Si: L-CitS$tl-6=troii, T i t L < l±7. 

;f !^<D>^»CDISJ^iA^ bi^,^MIciSS?$+i.-S)-<^ t WT-fc 
y, X^VUXX^— ;Hi$ffiJtPlEt<t ^ X7KD»ttlZ 
JlLTfcy, :7-:;mmBB, tKU-YSK, PEEK^fiflc 

y X;KDS^i=fflLrLN*A<. c*ibiui1-ro#««*4, 

[0 0 2 7] 2^)^A^i,:$:^BgcDy X;u^|gi)!)Lr>5t;#^xi!l 

^a<^T3fctoici*. m&co^^^mn^ir^simtms. 
05;-Stt:^et$g-r ■SiEtCDiglKro-g|5lc/^;u:f^lSlt, iK^ 

3!)<£^MT'&y , 3!)^A^■5^1tg^^■r-i)C i:A<*^BJ<D4#m 
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<0 —- 3 1? 4< & S (75 S5 S „ 
[0 0 2 8] A^3^l^^/^•;^3fO)MK(*a^5tj*!telt 

•5 o 

[00 2 9] :^mBM\zmi^h>ti^ntimw}it. my X)\. 
3feiSA<Eis $ *imm9ti^m^^m^W}f s c t ic ct ^ r 

^c<tizcj:or^ja:-^^^)o ;^J^;^)^-5ts*^^Ili)<75iM4R^*» 

[0 0 3 0] ^ ih\z:^^B^itmy X)[.t<mwL^mm^^ 
dtt^t^Trfcy . miimz:k^tj:m^(Dm^}^mzii 
Lxit. m^(Dy X)\^^mmzmm}Lxmi^^m^&m 

-r ^ - (t ;b<M * L L ^-r ^ -5 o 
[003 1 ] *:^e^lzl*. ^^\z^ 

[0 0 3 2] uts. :^^BM(Dm^y XMtm^mR-^m, 
jSt ^ q± tti -r i> CD -c fe ^ p 

[0 0 3 3] *fc. X;U«it«IJ^ll8f-7F-rj:3 
nSttlPI 1 2lZM'5*T?CD;3fL£g^®ff^iyt$-il$»MlC^-(b 

[0 0 3 4] y^,m<Dm^mvt^mmiz^itL 
[0 0 3 5] :^mm\t±t^(D^otd:-nLfzy3m. mm 

L fc:^;^ i: ^g<D*I^-y-|C(D^^*i6 ;|x -< ^ -e fc -g) p 
[0 0 3 6] 

[003 7] lil2|c^Lfc*5&B-HCD^;t>' X;U3 o i 
F]^m^(DmK3 o 2CD;5fe;tlz5pjffl-ri)<Dir5[SLf->5fe;* 

4&3 o 2<7)±:^fciEML> iElfi^StS 3 O 3 ^ffitx 

Tfjarztgiar'^4<fc5ic-rSp s«3 o 2i*9^-\'':/<7 

e>3 0 4r'[H]$EA^— i;3 O SfC^SL. >3t;*4^|-[53 

wt^o fy'^t^i>mmmmz^i)^ atsso 2t;5fe;f»y x 



;i.3 o 1 (Dmimw}^mmT^ztt<v^^o 

[0 0 3 8] gfej^y X;U3 o 1 \z-mE.(Dmm:^7. tWiS. 
C0$67K^«$SLr. j^fejfy X;U3 O 1 i^-C:»^fdcL/c^;*S 
;M^;jft$-x:^U/N°^^— >3 O 6CDJ:^(rSlS3 O 2qttB 
LT. Sffi3 0 2lz<^^Lfc^4^g3f4-^^P^*-r^^<b;6N* 

[0 0 3 9] t^fj^^m^ o(D7^i^'^mx}^}^y X)[.3 o 

[0040] C<DllllC:o^Lfc$Smiilt@6-r>^c;)v/'J 

— l::#^L/c 1 //mt£CDT;US:^?»iT$^x/\[p]$E5 o 
Orpm. y X;Utgl!l2 Omm/s. ^ X^US^SPe^Siil 

3 0mmlcSSLT1 O |*PBlCD;5fe;t ^?Tofc$Sm?5)> e>t# 

M^:tfx^fifi7X(DI±:^ iXm.mz)}u^fzm) 
L IE ?SiGffl r g t S+ifc?3fe;^ * *i C t ;b<*:> 
:6Nofco A^7b^^^;f r*oa;*S;g^jScD35:<*ftld:ife^iO. O 

[004 1] ;5fe}*tS<tfC3Ri^^n^M4^0l^£ip9 OT^M 
1 oo^^mfS.ir^\z{^m.i^ztltLX2 0 07bm^ o 

00 k P a t7&^J±tlt Lr 2 0 07^1^1 000 k P a 

7b<£v^-r?fcU. ifS L < tt3 O 07!jM5 O O k P a -Cfe 
'5C:<i:;()<4^;i)Nofco t^t^^mmX(D%W3iim:itii^B O L 
XtW-T'&y. ;T$i*Sitfil*$^2L/^J-efe-3y-o ^^hiz. 

mKu^cDwtms o u mx^^j . m^<Dmm\t^ OO 

[0 0 4 2] ti^t}^^^i^(Di^^t^ih. :^mmx{tsi.wt 
7&i^(DKts^wm-r^^ t xm^mmxmHtz^^}^tii3< 

m^X^^^tttlz. :^i^t%i^(DJ±tlWmX}9tm±n^ 

mtsim^o^^mizmmf ^m^xm^jim^mm. mm 
m\zmf&'t^\zijmtifz^^m:tt^^<Dx^^o 

[0 0 4 3] :$:^0^CD^;*$-4^«<*y ^U— CDSIitiifl 

mzmi^tzim. ^BU}9ci^y5}ix&^\ztmt>^'r. 
[004 4] :i^mM(Di^<DmmmB(D-m'^m i 2 

[0 0 4 5] El2(C^Lfc**B^<7>3fe;t>'X;U4 0 1 ^ 

^iff^ttcD*«4 o 2(D}9t)^\zmm^^(D{zmLfz}k)^m 

m(0—S^^friLtz=b<DXh^o >5fe;f y X;u4 o 1 liS^K 

4 0 2<;>Ji:^fcifiaL. y XjU7n;uy4 o 3ic@ 

5 Lfc^gfe(7)y X;u^iSfgt^iciH?ij LxmcD&i^&Wi^ 
yJ]m&<m^X^^X5\z^^. ^ihiz^ a — ^^m.m 

m4 O 4 &ffil^TS4S4 O 2 (Zf^lJT* ^ ^ J: ^ 

[0 0 4 6] ;5t;f y X;U4 O 1 fCl*;SJ±CD^^ t 
S367X^<ft$gLT. ;3fe;f y X;U4 O 1 P^T'ft^^Lf-^iSjS 
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'^m.^7.yiy/<^ — >4 0 5(DJ;dl=*«4 O 2l-|S]lt 

[0 0 4 7] A^3!)^-g)*^BJ<7)gt;f^M^ffll.^r. 650 
X 8 3 0mm(D}&^m±'=y7.&m^mmLtiit}^^ 1 5 8> 

[0 0 4 8] 

cfc 5 (C ^ (D T' , ^-(Dig^SjdSlr liiPJ) y ftJ+L^C L^ t, 0 

& -So 

Lf-iHo 

[gll ] 

SI 1 




[El 7] *S!0^(7)tea)>3t;ty X;KD-0lJ^BT®El^fflL^ 
[El 8] *^0^CDffilCD;^;ty X;^CD-«^®fSlll^fflt^ 
[13 9] *^0JCDteCDgfe;ty X;K7>-^J^^®gl$■fflL^ 
[El O] 2t:^0^CD||]5£ff^g|<D-'|flJ^^Lfciao 

[Hi 1] :^nBM(Dmm^^m^mi^ti<Dmm^^t^i^7sk 

LfcHc 

[HI 2] *^0^CD^SEff^^<Z)-<5iJ^^L^cglc 
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